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Method for Evaluating the Form of Yarn in False Twist Yarn
Naoto KANEDA and Yusuke FUJITA
Currently, Japan's textile industry has been declining because the cheap fiber product of 
neighboring Asian countries is expanding the market. Therefore, Japan's textile industry differentiates 
itself by making fancy yarn of fiber products. Fancy yarn has a high added value. We researched 
the creation of false twist yarn from the fancy yarn. We are considering applying a 1/f fl uctuation to 
the yarn shape to add high value to the false twist yarn. However, these methods of production and 
evaluation have not yet been published. Construction of this method is desired. The object of our 
research is to provide the design materials for making yarn shape fl uctuations possible. We made 
the yarn shape imaging apparatus capable of shooting from various directions to evaluate the three-
dimensional shape of the false twist yarn. As a result, both yarn tension and twist count infl uence 
yarn thickness.
Keywords : Disk friction, False twist yarn, Yarn tension, Yarn thickness, Drawing ratio
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̭̭́Ȅज़גႀ֖ ĲıŮṲ̫̊ͥͅࡉ̥̫ঝఊ̯ dn͉Ȅ
৆Ȫˍȫ͢ ͤॳ੄̧́ͥȅঝ৊ષ͈պ౾ YͬȄˌ Ȅˍ Ȅˎ ȄȤȄ
nȄڎպ౾͈ঝఊ̷̸̯ͬͦͦ Z0ȄZ1ȄZ2ȄȤȄZn̳͂ͥȅ
Ȫˍȫ
̹͘Ȅ৆Ȫˍȫ͢ ͤȄज़ג̱̹ڎ༷͈࢜ࡉ̥̫ঝఊ Ȫ̯dn0Ȅ
dn10Ȅdn20ȄȤȄdn170ȫ̷̸ͬͦͦॳ੄̧̳̭̦ͥ͂́ͥ
Ȫ଎˓४ચȫḙ̏ͦͤ͢ͅȄڎ༷͈࢜ࡉ̥̫ঝఊ̯ dnͬ໹
޳̳̭ͥ͂́Ȅ֚౯࿂̤̫ͥͅ໹޳ঝఊ̯ dmͬ৆Ȫˎȫ
ͤ͢ॳ੄̧̳̭̦ͥ͂́ͥȅ̯ͣͅȄঝఊ̯͈௖చഎ̈́͊
̧ͣ̾ၚͬږ෇̳̹ͥ͛Ȅ་൲߸ତ CVͬ৆Ȫˏȫͤ͢ॳ
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ঝ͈ঝࠁఠͬা̳ȅ൳଎ͤ͢Ȅحࢥঝ̦ခ̳ͥ࠾ੀ̽͢ͅ
̀ঝࠁఠ͉ၛఘഎ̞̭̦͂̈́̽̀ͥ͂ږ෇̧́ͥȅ̹͘Ȅ
ිͤͥ͢ͅঝఊ̯͈་൲͈෤՜̦خෝ̢̜̞́ͥ͂ͥȅ଎
Ȫ˔ţȫͅװ૝๤ Vd İVfɁĲįĸȄਔ௸ഽ๤ DİVdɁĲįı ͈ાࣣ
́୆ॲ̱̹حࢥঝ͈ঝࠁఠͬা̳ȅ൳଎ͤ͢Ȅحࢥঝ͈ޱ
̥̈́ࠧۿȪྚٜිȫ̞̾̀͜ͅ෤՜̧̳̭̦ͥ͂́Ȅࠧۿ
͈อࡉ̦ယօ̢̞̈́ͥ͂ͥͅȅոષͤ͢Ȅٳอ̱̹ঝࠁఠ
ज़ג௡౾͉Ȅၛఘഎ̈́ঝࠁఠ͈෤՜ͅచ؊̳̭̦ͥ͂́
̧Ȅ̥̾ঝ͈ેఠ̈́̓ࠧۿͬ෤՜̧̳̭̦̹ͥ͂́ͥ͛Ȅ
൳௡౾ͬဥ̞̀ঝࠁఠͬບث̳̭͉ͥ͂ఏ൚̜́ͥ͂ࣉ
̢ͣͦͥȅ଎˒ȁࡉ̥̫ঝఊ̯ dn
଎˓ȁ໹޳ঝఊ̯ dm
Ĳĺ
ːȅˎ ȁঝಫႁ̦ঝఊ̯ͅဓ̢ͥגޣ
ນˍ͈ૄ࠯̀ͅ୆ॲ̱̹حࢥঝ͈ঝఊ̯ͬ௶೰̱Ȅॳ੄
̱̹໹޳ঝఊ̯ dm͂་൲߸ତńŗ ͈ࠫضͬ଎˕ͅা̳ȅ
൳଎ͤ͢Ȅ໹޳ঝఊ̯ dm͉Ȅװ૝๤ VdİVfɁĲįĸı ́डఱ
͂̈́ͤȄ་൲߸ତ CV͉װ૝๤ Vd İVf͈௩حฺ̞ͅࡘઁ̳
̭̦ͥ͂ྶ̥̹ͣ͂̈́̽ȅ̹͘Ȅװ૝๤ Vd İVfɁ ĲįķĶ ͈
حࢥঝ͉ͅි͈ͤॼၣ̦ږ෇̧́Ȅ̷ฺ̞ͦͅ་൲߸ତ̦
ఱ̧̩̞̭̦̥̈́̽̀ͥ͂ͩͥḙ̭̏́Ȅحࢥঝͅි̦ͤ
ॼၣ̳ͥၑဇ̱͂̀Ȅঔිఘ̜́ͥΟͻΑ·̦ঝͅဓ̢ͥ
ٜිैဥ̦ະ਱໦̜̭̦́ͥ͂ࣉ̢ͣͦͥȅװ૝๤ Vd İVf
͉έͻȜΡυȜρ͂ΟςαςυȜρ͈ਔ௸ഽ͈๤̜́ͤȄ
൳๤̦೩̞ાࣣȄঝಫႁ͜೩ئ̳ͥȅ̾ͤ͘Ȅحࢥಎ͈ঝ
ಫႁ̦೩ئ̳ͥ͂ȄΟͻΑ·ͅ୪૘̱̞̀ͥঝ͉ΟͻΑ·
ͅచ̱͈̀଒ೄࢯႁ̦઀̯̩̈́ͤȄঝ͂ΟͻΑ·ۼ͈̳
͓̦ͤ௩ح̳̭ͥ͂̈́ͥͅȅ̷͈̹͛Ȅঝ͈͒حිैဥ̦
೩ئ̱Ȅ̷ฺ̞ٜͦͅිैဥ͜೩ئ̢̳̞ͥ͂ͥȅװ૝๤
Vd İVfɁĲįķĶ ͈حࢥঝ͉Ȅحිैဥ̦਱໦ͅ൱̥̥̹̈́̽
̹͛ͅঝఊ̯ dmɁıįĸıŮŮ͂ड͜೩̩̈́ͤȄි͈ͤॼ
ၣ̽̀͢ͅحࢥঝ͈ఊ̯̦໐໦എͅळ̩̹̹̈́̽͛Ȅ་൲
߸ତ CVɁĲĶįķĦ ͂Ȅड̩̹ࣞ̈́̽͂͜ࣉ̢ͣͦͥȅװ
૝๤ Vd İVfɁĲįĸı ͅ௩ح̳ͥ͂ȄحිȆٜි̦਱໦࣐ͅ
̠ͩͦͥ̈́ͥ͢ͅȅ̷͈̹͛Ȅ໹޳ঝఊ̯ dmɁıįĸĸŮŮ
ͅ௩ح̱Ȅ་൲߸ତCVɁĲĴįĹĦͅࡘઁ̱̹͂ࣉ̢ͣͦͥȅ
̯ͣͅȄװ૝๤ Vd İVfɁĲįĸĶ ͅ௩ح̳ͥ͂Ȅ໹޳ঝఊ̯
dmɁıįķĺŮŮȄ་൲߸ତ CVɁĲĴįĵĦ ͅࡘઁ̳ͥȅ̱̥
̱̦̈́ͣȄװ૝๤ Vd İVfɁĲįķĶ ȡ Ĳįĸı ͈ાࣣ͂๤͓་൲
̦઀̯̩̞̭̥̈́̽̀ͥ͂ͣȄঝࠁఠ͈་ࠁ̱͂̀཈გે
ఠ̜ͥ͂ͅࣉ̢ͣͦͥȅ
ːȅˏ ȁි̦ͤঝఊ̯ͅဓ̢ͥגޣ
ນˎ͈ૄ࠯̀ͅ୆ॲ̱̹حࢥঝ͈ঝఊ̯ͬ௶೰̱Ȅॳ੄
̱̹໹޳ঝఊ̯ dm͂་൲߸ତ CVͬ଎ Ĳı ͅা̳ȅ൳଎
ͤ͢Ȅਔ௸ഽ๤ D İVd͈௩حฺ̞ͅঝఊ̯ dm͉௩ح̳ͥ
̦Ȅਔ௸ഽ๤ D İVdɁĳįı ́ dm͉ࡠٮ౵ͅో̱̞̭̀ͥ
̦͂ྶ̥̹ͣ͂̈́̽ȅ̹͘Ȅਔ௸ഽ๤ D İVdɁĳįı ոષ́
͉๷઀̈́ࡘઁ߹̞̦࢜̈́̽̀ͥͅȄdm͉཈გેఠ̜́ͥ
̢̞͂ͥȅ་൲߸ତ CV͉ਔ௸ഽ๤ D İVdɁĲįı ́๱ુͅ
̞ࣞ౵ͬা̱Ȅਔ௸ഽ๤ D İVdɁĲįĶ ́ࡘઁ̱̹ࢃȄਔ௸
ഽ๤DİVdɁĴįı́͘ષઌ̱̞̦̀ͥȄਔ௸ഽ๤DİVdɁĴįĶ
́ठ͍ࡘઁ̳ͥḙ̭̏́Ȅਔ௸ഽ๤ D İVd༆ͅ୆ॲ̱̹ح
ࢥঝ͈ৢ૯ͬ଎ĲĲͅা̳ȅ൳଎ͤ͢Ȅਔ௸ഽ๤DİVdɁĲįı
́୆ॲ̱̹حࢥঝ͉͕͖ࡔঝͅ߃̞ેఠ̤͂̈́̽̀ͤȄ໐
໦എ̈́࠾ੀ̽̀͢ͅȄ֚໐́ঝఊ̯̦௩ح̱̤̀ͤḘ̏
ͦ̽̀͢ͅ་൲߸ତ CV̦ޭ౤ͅఱ̧̩̹̈́̽͂ࣉ̢ͣͦ
ͥȅষͅȄਔ௸ഽ๤ D İVdɁĳįı ոئ͈حࢥঝ͉ͅි͈ͤ
ॼၣ̦ࡉ̞̦ͣͦ̈́Ȅਔ௸ഽ๤ D İVdɁĳįı ոષ͈حࢥঝ
͉ͅි͈ͤॼၣ̦ࡉͣͦȄਔ௸ഽ๤ D İVd̦̞͕ࣞ̓ॼၣ
̦ఉ̩̈́ͥ߹̜̭̦࢜ͥ͂ͅږ෇̧́ͥȅ
ոષͤ͢Ȅਔ௸ഽ๤ D İVd̦ષઌฺ̳̞ͥͅحࢥঝ͈ঝ
ఊ̯͉௩ح̳̦ͥȄਔ௸ഽ๤ D İVdɁĳįı ً̨ͬͥ͂حࢥ
ঝ͉ষలͅි̦ͤॼၣ̳̠ͥ̈́ͥ͢ͅḙ͈̏ි͈ͤॼၣ
̦Ȅحࢥঝ͈ঝ฼ࠂ༷͈࢜͒ࢩ̦ͤͬஷٺ̳̹ͥ͛Ȅঝఊ̯
଎˔ȁحࢥঝ͈ঝࠁఠ
Ȫţȫࠧۿ͈̜ͥحࢥঝ
ȪŢȫ๊֚എ̈́حࢥঝ
଎˕ȁঝಫႁ͈גޣͥ͢ͅ໹޳ঝఊ̯ dm͂་൲߸ତ CV
بිحࢥঝ̤̫ͥͅঝࠁఠ͈ບث༹༷
ĳı ໛֔ࢥުࣞ൝୺࿝ڠࢷȁࡄݪܮါȁুடشڠȆࢥڠȁల ĵĺ࣢ȁĳıĲĶ
̦੭șͅࡘઁ̱̹͂ࣉ̢ͣͦͥḙ̭̏́Ȅਔ௸ഽ๤ D İVd
̦ષઌ̳ͥ̾ͦͅි͈ͤॼၣ̦ఉ̩͈͉̈́ͥȄحࢥঝͅح
ͩͥිତ̦௩ح̳̭̥ͥ͂ͣි̦ͤॼၣ̱̳̩̹̈́ͥ͞
͉̞̥͛́̈́͂ࣉ̢ͣͦȄ་൲߸ତ CV̦੭șͅ௩ح̳ͥ
͈͉Ȅි͈ͤॼၣ̽̀͢ͅঝఊ̯̦໐໦എͅळ̩̹̈́ͥ͛
̜́ͥḙ̏ͦͤ͢Ȅبිحࢥঝ̦୆ॲ̧͈͉́ͥȄਔ௸ഽ
๤ D İVdɁĲįĶ ȡ ĴįĶ ͈ํս̜́ͤȄ໓ࣣ̞̦ၻ̩ි͈ͤ
ॼၣ̦ྫ̞ਔ௸ഽ๤ D İVdɁĳįı ͈́حࢥ̦ड̞͜͢حࢥ
ঝ͂̈́ͥȅ̹͘Ȅਔ௸ഽ๤ D İVdͬ་ا̵̯ͥ͂حࢥঝ͈
ঝఊ̯͜ޱ̥ͅ་ا̳̭̥ͥ͂ͣȄװ૝๤ Vd İVf͂൳အȄ
ਔ௸ഽ๤ D İVdͬ་ا̵̨̯̭ͥ͂́ͣͬ͠ခ̳ͥحࢥঝ
͈୆ॲ̦خෝ̜́ͥ͂ଔख़̧̳̭̦ͥ͂́ͥȅ̹̺̱Ȅਔ
௸ഽ๤ DİVd͉װ૝๤ VdİVfͅ๤͓Ȅঝఊ̯͈ओ̦઀̯̩Ȅ
ঝఊ̯ͅఱ̧̨̈́ͣͬ͠ັح̵̯̭͉ͥ͂ࣾඳ̢̞͂ͥȅ
ːȅː ą̏ͣͬ͠ခ̳ͥحࢥঝ͈୆ॲ
̭͈ͦ́ࠫ͘ض̥ͣȄװ૝๤ Vd İVfͬႲ௽എͅ་ا̵̯
̦̈́ͣحࢥঝͬ୆ॲ̳̭ͥ͂́Ȅحࢥঝ͈ঝఊ̯͜Ⴒ௽എ
ͅ་ا̱Ę̏ͣͬ͠ခ̳ͥঝ̦୆ॲخෝ̜́ͥ͂ࣉ̢ͣͦ
ͥḙ̷̏́Ȅঝఊ̯͈ओ̦डఱ̈́ͥͅװ૝๤ Vd İVfɁĲįķĶ
͂װ૝๤ Vd İVfɁĲįĸı ͬ ĳı ຟྀͅ୨ͤఢ̢̦̈́ͣحࢥঝ
͈୆ॲ࣐̞ͬĘ̏ͣͬ͠ခ̳ͥحࢥঝ͈୆ॲͬদ͙̹ȅ଎
Ĳĳͅਔ௸ഽ๤DİVdɁĳįı́୆ॲ̯̹ͦحࢥঝ͈ঝࠁఠȪˎ
ষࡓȫͬা̳ȅ൳଎ͤ͢Ȅװ૝๤ Vd İVf͈་اฺ̞ͅحࢥ
ঝ͈ঝఊ̯̦۱̥͞ͅ௩ࡘ̱̞̀ͥအঊ̦ږ෇̧́ͥȅ̾
ͤ͘Ȅུࡄݪ̤̫ͥͅບث༹༷̥ͣං̹ͣͦࠫضͬ४ࣉͅ
̳̭ͥ͂́Ȅౙ੗̨̈́ͣͬ͠ခ̳ͥحࢥঝ͈୆ॲ଼̱ࢗͅ
̢̹̞͂Ȅ൳਀༹ͬဥ̞̭ͥ͂́ఉਅఉအ̈́حࢥঝ͈ঝࠁ
ఠͬ࠿൦̧̳̭̦ͥ͂́ͥ͂ࣉ̢ͣͦͥȅ
ˑȅ̤ͩͤͅ
ˎ৊߿͈بිحࢥܥͬဥ̞̀୆ॲ̱̹حࢥঝ͈ঝࠁఠ
ͬȄٳอ̱̹ঝࠁఠज़ג௡౾̽̀͢ͅບث̱Ȅحࢥૄ࠯͂
ঝࠁఠ͈۾߸̞̾̀ͅ࠿બ̱̹ȅ
ٳอ̱̹ঝࠁఠज़ג௡౾͉Ȅحࢥঝ͈ঝఊ̯ͬ௶೰̳ͥ
̭̦͂خෝ́Ȅঝࠁఠͬˏষࡓഎ̥̾ݴণഎͅ෤՜̳̭ͥ
̧̦͂́ͥȅ
ঝಫႁ͂ි̦ͤঝఊ̯ͅဓ̢ͥגޣͬ಺औ̱̹ࠫضȄװ
૝๤ͬႲ௽എͅ་ا̵̯̭ͥ͂́ౙ੗̨̈́ͣͬ͠ခ̳ͥ
ঝ͈୆ॲ଼̱̹ࢗͅȅ̱̥̱Ȅਔ௸ഽ๤̤̞͉̀ͅȄ൳အ
̨ͣͬ͠ͅခ̳ͥحࢥঝͬ୆ॲ̳̭͉ͥ͂ࣾඳ̜̭́ͥ
̦͂ྶ̥̹ͣ͂̈́̽ȅ
଎ Ĳıȁි͈ͤגޣͥ͢ͅ໹޳ঝఊ̯ dm͂་൲߸ତ CV
଎ ĲĲȁਔ௸ഽ๤ D/Vd༆ͅ୆ॲ̱̹حࢥঝ
଎ Ĳĳą̏ͣͬ͠ခ̳ͥحࢥঝ
ĳĲ
४ȁࣉȁ໲ȁࡃ
ˍȫ඾ུ஍֋ܥ٫ڠٛ஍֋ࢥڠۏ࣐տ֥ٛȄ஍֋͈ୋ௮Ȇࢹ௮ݞ
͍໤଻Ȅ඾ུ஍֋ܥ٫ڠٛȄűűįĲĳıĮĲĳĶȪĲĺĹĴȫ
ˎȫ඾ུ஍֋ܥ٫ڠٛ஍֋ࢥڠۏ࣐տ֥ٛȄঝ͈ୋ௮Ȇ଻ෝݞ͍
໤଻Ȅ඾ུ஍֋ܥ٫ڠٛȄűűįĲĳĵĮĲķĹȪĲĺĹĸȫ
ˏȫŏįġŌŢůŦťŢĭġŕįġŉŢźŢŮŪŻŶĭġŕįġŌŪůŢųŪĭġōįŘŢŬŢŬŰĭģņŷŢŭŶŢŵŪŰůġ
ŰŧġłűűŢųŦůŵġŚŢųůġŕũŪŤŬůŦŴŴġ ŪůġŅųŢŸŪůŨġŇŢŭŴŦĮŵŸŪŴŵŦťġ
ŚŢųůģĭġŕũŦġĵĳŵũġŕŦŹŵŪŭŦġœŦŴŦŢųŤũġŔźŮűŰŴŪŶŮĭġűűįĲĹĶĮ
ĲĹĸĩĳıĲĴĪ
ːȫ்କȄ߄നȄܔ଼Ȅ൐Ȅبිحࢥঝ̤̫ͥͅঝࠁેज़ג௡౾
͈ٳอ̤͍͢ࡉ̥̫ঝఊ̯͈ບث༹༷Ȅ඾ུ஍֋ܥ٫ڠٛȄ
ల ķķ ٝාষఱٛࡄݪอນა໲ਬ࣒׵ါকਬȄűűįĲĴĹĮĲĴĺ
ȪĳıĲĴȫ
ˑȫ൐Ȅࢃ൥Ȅ߄നȄܔ଼Ȅ৹ঊȄˎ৊ές·Ώοϋبි̤̫ͅ
ͥঝఊ̯͈ບث̷͈͂ଷࢄȄ඾ུ஍֋ܥ٫ڠٛȄల ķĶ ٝා
ষఱٛࡄݪอນა໲ਬ࣒׵ါকਬȄűűįĺıĮĺĲȪĳıĲĳȫ
˒ȫ඾ུܰڒފٛȄŋŊŔ ΧϋΡήΛ·Ȫ஍֋ȫȄűűįĸĵĴĮĸķĸȪĳıĲĲȫ
بිحࢥঝ̤̫ͥͅঝࠁఠ͈ບث༹༷
